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Description ^ KV^^^ 

Method for adjusting processing parameters of at least one 
plate -like object in a processing tool 

5 

The present invention relates to a method for adjusting proc- 
essing parameters of at least one plate -like object in a 
processing tool, said plate-like object being to experience 
at least one preceding processing step performed each by one 
10 processing device out of at least one set of processing de- 
vices, the adjustment in said processing tool being con- 
trolled by a control unit. 

In semiconductor device or flat panel display, etc., manufac- 
15 turing, minimum structure sizes are intended to be shrinked 
continuously in order to achieve high densities of patterns 
and structures in integrated devices. 

Currently, lithography for structuring such patterns becomes 

2 0 increasingly challenging when extending to minimum structure 

sizes equal to or lower than 0.25 \xm technologies. Strong re- 
quirements concerning critical dimension, overlay or align- 
ment, etc., are to be fulfilled. 

25 While limitations on minimum structure sizes can easily be 
investigated and derived from the lithography part of the 
semiconductor device manufacturing sequence of steps, such 
challenging limitations may also be inferred from other semi- 
conductor device processing steps, in particular those pre- 

3 0 ceding the lithography step. For example, in the case of 

semiconductor wafers, the step of chemical -mechanical polish- 
ing (CMP) is known to affect the structure of alignment marks 
either by obscuration of such marks or by producing inclined 
and offset, i. e. shifted, alignment profiles. Therefore, the 
35 abrading effect directly influences the alignment step prior 
to exposing the following resist layer. 



2 

Thus, since previous processing becomes increasingly impor- 
tant for the current step adjustment, methods have evolved to 
statistically increase the yield for the production of semi- 
conductor devices. As shown in figure 1 for the example of 
5 manufacturing semiconductor wafers combined into lots, semi- 
conductor wafers are provided to a processing tool, i. e. the 
lithography tool in this example, and are exposed and proc- 
essed with a set of processing parameters such as alignment 
shifts and scales, exposure dose, or focus channel. The out- 

10 come of this process is controlled in an overlay tool which 

provides a feedback of the process quality to the lithography 
tool or its control unit, respectively. If the metrology re- 
sults fail some specification, a new lithography run is done 
with new test wafers. To accomplish this, the metrology pa- 

15 rameters like overlay, critical dimension, etc., are recalcu- 
lated or reinterpreted by the control unit in terms of e.g. 
exposure parameter adjustments. The adjustments performed on 
the test wafers are then verified to be successful one more 
time using said overlay tool. Using this feedback cycle, pro- 

20 duction wafers eventually pass the metrology measurement in 
order to be further processed. 

The measurement results and the process parameter settings 
are typically stored in a database for providing a calcula- 
25 tion of those optimal parameter settings, which provide the 
highest yield of wafers. 

This method, although providing a closed- loop control cir- 
cuit, unfortunately comes together with- several disadvan- 

3 0 tages. Time is spent by processing a number of test wafers in 
order to retrieve a production wafer, lithography tool capac- 
ity is reduced, test wafer material is consumed non- 
product ively, and the time to produce a wafer is prolonged. 
In particular, the scatter in overlay measurement data of wa- 

3 5 fers in a lot statistically is still considerably resulting 
in a reduced yield. 



3 

It is therefore a primary objective of the present invention 
to reduce the amount of rework in manufacturing plate -like 
objects, e.g. semiconductor devices or flat panel displays, 
thereby improving the quality, and saving time and costs to 
5 produce a plate- like object. 

The objective is solved by a method for adjusting processing 
parameters of at least one plate-like object in a processing 
tool, said plate-like object being to experience at least one 

10 preceding processing step performed each by one processing 

device out of at least one set of processing devices, the ad- 
justment in said processing tool being controlled by a con- 
trol unit, comprising the steps of providing a plate-like ob- 
ject to said processing device, processing said plate-like 

15 object, generating a token associated with said plate-like 

object, representing the processing device that has been used 
for the preceding processing step, transferring said token to 
said control unit, transferring said plate-like object to 
said processing tool, adjusting the process parameters of 

2 0 said processing tool using said control unit in dependence of 
the processing device being associated with said token, per- 
forming the process step on said plate- like object in said 
processing tool using the adjusted process parameters. 

25 The term of plate-like object used in this document refers to 
devices comprising a substrate being to receive a structure 
on its surface in a sequence of processing steps involving 
critical variables (i.e. processing parameters), in particu- 
lar semiconductor wafers, masks or reticles, compact discs, 

30 or flat panel displays. The following description of the in- 
vention concentrates on the case of semiconductor devices, 
but is also valid for other embodiments of plate-like objects 
as stated above . 

35 The term processing tool refers to the manufacturing appara- 
tus or arrangement, where according to the present method the 
processing parameters are to be adjusted. Processing device 
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refers to the apparatus or arrangement, which performed the 
preceding step in the sequence of steps for manufacturing the 
plate -like object. A step is defined as a physical or chemi- 
cal process applied to the plate-like object, which changes a 
5 physical or chemical characteristic on or in it. 

It is found that the statistical scatter in the overlay, 
critical dimension, layer thickness and other metrology data 
resulting from poorly chosen processing parameters in e. g. 

10 the lithography tool or other processing tools has one of its 
origins in the variation within groups of similar processing 
devices, which perform preceding processing steps prior to 
the processing tool under consideration. The differing proc- 
essing conditions inside these devices generally vary from 

15 processing device supplier to supplier, but even vary within 
groups of processing devices of the same type. 

Because e. g. the variations between the processing devices 
depend on conditions inferred most probably from the time of 
20 their construction, or system maintenance setups, these 

variations are reflected by parameter offsets that are con- 
stant for a time. 

According to the method of the present invention, the semi- 

2 5 conductor devices, e. g. wafers, which are commonly distrib- 

uted over a set of processing devices performing the same 
tasks preceding the step currently under consideration, are 
each supplied with a token. The token consists of at least a 
pair of data which is the wafer identification and the proc- 

3 0 essing device that has been used in the preceding step. The 

wafer identification is necessary in order to regain the in- 
formation for the current process step under consideration of 
which processing device has been used in the preceding step. 
Typically, an identification is not physically marked on the 
35 semiconductor device or wafer surface. Rather, the name of 
the device carrier, which is used to transport devices 
through the fab, and the slot number enable a re- 



P2001, 0300 EP E 



5 

identification of an individual wafer. Therefore, the tokens 
considered in the present method are preferably embodied as 
data signals exchanged between local hosts of the processing 
tools or devices via a fabrication-wide CIM-system. 

5 

Another possibility would be to supply the corresponding in- 
formation put into tokens with the device carrier box, which 
can be read out locally at the processing tool under consid- 
eration. 

10 

It is also possible to regroup or reorder the semiconductor 
devices process in a preceding step according to the process- 
ing device used. By the slot number of the corresponding de- 
vice in the device carrier, it is then known which processing 
15 device had been active to process the corresponding semicon- 
ductor device or wafer inside said slot. In this case, the 
slot number gives the wafer identification and a correspond- 
ing token can be generated. 

2 0 A main advantage of the present invention is, that the proc- 
essing parameters of the corresponding processing tool being 
under investigation can be adjusted for compensating the in- 
dividual variations of said processing devices which affect 
characteristics of the semiconductor devices which are used 

2 5 to perform the current processing step. In the example of 
chemical -mechanical polishing of semiconductor wafers in a 
preceding step, an alignment mark that is constantly offset 
in one of the CMP - apparatus , by identification of the semi- 
conductor wafer the token is analysed to give the identifica- 

30 tion of the processing device of the preceding CMP-step, and 
a control unit controlling the current lithographic process- 
ing tool can apply a compensating adjustment of the corre- 
sponding alignment parameters, if the constant offset of the 
CMP -apparatus is known. 

35 

Preferably, these data are stored in a database connected to 
the control unit. This adjustment advantageously leads to a 
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reduction of statistical scatter of metrology measurements of 
samples of semiconductor wafers or other devices such as flat 
panel displays. Moreover, since these variation effects can 
be compensated, tedious system maintenance of , e. g. , the 
5 CMP -apparatus in order to eliminate the error or offset is 
now obsolete . 

Therefore, the semiconductor device processing yield is ad- 
vantageously increased and the waste of processing test wa- 
10 fers can effectively be reduced. 

In single-wafer- tracking, or single-device- tracking, respec- 
tively, each wafer is processed ,with its own token. Since 
each token may reflect differing processing being used in a 
15 preceding step for the current wafer, the processing tool, e. 
g. the lithography tool, can have different adjustments of 
processing parameters from wafer to wafer. Because the token 
may be forwarded automatically and the control unit can ana- 
lyse the token immediately, no operator efforts are necessary 

2 0 to control the processing tool adjustment for individual wa- 

fers or other semiconductor devices. 

In a further aspect, the processing devices of the preceding 
step are considered to be at least one of chemical -mechanical 
25 polishing (CMP) , etching or chemical vapour disposition 
(CVD) . 

Also, the processing tool in the case of semiconductor de- 
vices being wafers, needs not to be restricted to lithography 

3 0 tools. For example, it can be an etching tool while the pre- 

ceding step preparing the etching is a developing step per- 
formed in a lithography cluster, etc. 

Two further aspects consider different mechanisms of feeding 
3 5 quality measurements results to the control unit that needs 
to know how to adjust a processing parameter for a semicon- 
ductor device with a known preceding processing device due to 
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the token. In both aspects, the quality measurements are 
taken by metrology tools. In the first aspect, a correspond- 
ing metrology step is performed after the preceding process- 
ing step in a processing device but prior to the current 
5 processing step under consideration to be performed by the 

processing tool, e. g. an etching tool preceded by a develop- 
ing step. An individual processing device parameter offset 
can be recognized by the metrology tool and the result for 
the corresponding semiconductor device, or wafer, be feed- 
10 forwarded to the control unit. The control unit receives the 
token of the wafer, identifies the processing device that has 
been used, and compares the measurement results with targets. 
This comparison then is converted into a new processing pa- 
rameter adjustment for the wafer. 

15 

The control unit also may accumulate the data of wafers that 
recently have been processed on the same processing device as 
that of the current wafer. Such a method increases the sta- 
tistical basis for establishing compensating adjustments.' 

20 

While in the first aspect, the quality measurements of the 
wafer are used directly to adjust the processing parameters 
of the same wafer, the second aspect considers a situation, 
where this is not possible. In case the metrology tool per- 

2 5 forms the measurement after the wafer has been processed, the 

measurement results can be fed back to the control unit of 
the processing tool, e. g. the lithography tool, which fol- 
lows a CMP- step. The prerequisite according to this aspect 
therefore is that the knowledge of which compensation is nec- 

3 0 essary for which processing parameter for the adjustment has 

to be built up by the control unit priorily. This is provided 
by the feedback mechanism of the metrology results. A follow- 
ing semiconductor device , e. g. wafer, which has experience 
the same preceding processing device as the current semicon- 
3 5 ductor device, or wafer, essentially is adjusted by input 

from the current, or preceding, respecting, wafer measurement 
results. As in the previous aspect, data from just the pre- 
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ceding semiconductor device or accumulated data can be used 
to adjust the processing parameters of wafers, all having ex- 
perienced the same preceding processing device. 

In a further aspect, the control unit is considered to calcu- 
late the new set of values for adjusting the processing pa- 
rameters combining the metrology measurement results and the 
token of a semiconductor wafer. In a preferable embodiment, a 
database matrix is set up in which for each processing device 
the resulting quality measurement results are noticed, and 
from which by setting up a system of rules or formulas, a 
conversion from measurement results into processing parameter 
adjustments or compensations can.be calculated. Each new 
semiconductor device quality measurement is attached to this 
database matrix for both aspects of feed- forward or feed-back 
methods . 

According to one aspect, simple fuzzy logic rules can be set 
up to hold the system and do the calculation a straight for- 
ward as possible and allow an improvement of the rules on a 
day-to-day basis. If e. g. it is found that substantially one 
processing parameter is related to one substantially one me- 
trology parameter, i.e. measurement parameter, engineers may 
adapt the relation according to the most recent results or 
findings. 

In another aspect, a more sophisticated relationship between 
measurement results and processing parameters can be set up 
by establishing a neural network. The control unit then com- 
prises an essentially self -learning system that is improved 
with. each new quality measurement input. 

The database, or database matrix, at least needs the informa- 
tion of the individual semiconductor device identification, 
the processing device number, and the adjusted values of the 
set of processing parameters, or alternatively the measure- 
ment, results prior to being converted to adjusted values. In 
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a further aspect, the semiconductor devices, in particular 
semiconductor wafers, are considered to be structured with 
minimum feature sizes of less than 0.14 fim. For these prod- 
ucts, the statistical scatter measured in metrology tools 
5 have become particularly important. Therefore, the present 
method particularly improves the yield when manufacturing 
these products. 

In a further aspect, the processing devices used in the pre- 
10 ceding step are considered to be processing tools, e. g. CMP- 
apparatus, lithography tools, etc. or are considered to be 
processing chambers of one or more of the processing tools, 
since also chamber- to- chamber variations have been observed 
by the inventors, or processing heads for holding a semicon- 
15 ductor device in a processing tool like CMP-heads, etching 
wafer chucks, hot or cool plates, coater chucks, etc. 
Also for the latter devices, head- to-head variations result- 
ing in differing metrology parameters have been observed and 
can advantageously according to the present invention be com- 

2 0 pensated by adjusting the processing parameters of each wafer 

individually. 

Further aspects and advantages are evident from the dependent 
claims . 

25 

The invention will be better understood by reference to the 
following description of embodiments of the invention taken 
in conjunction with the accompanying drawings, wherein 

3 0 figure 1 shows a method for adjusting processing parameters 

according to prior art, 

figure 2 shows an embodiment of the present invention for 
adjusting processing parameters in a lithographic 
3 5 tool by feeding back metrology measurement results, 
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figure 3 shows an embodiment according to the present inven- 
tion for adjusting the processing parameters of an 
etching tool by feeding forward metrology measure- 
ment results. 

5 

The method of adjusting processing parameters of a litho- 
graphic tool as an example of prior art is shown in figure 1. 
A section of a sequence of processing steps for manufacturing 
a semiconductor wafer schematically comprises a group of CMP- 
10 apparatus 2a, 2b followed by the lithographic tool 1, which 
is followed by an overlay tool 3. Lithography tool 1 is con- 
trolled by a control unit 5 to which attached is a database' 
6- 

15 A lot of semiconductor wafers 2 0 is input to the CMP- 

apparatus 2a, 2b for processing. The lot of wafers is com- 
bined into a semiconductor wafer carrier. After polishing 
semiconductor wafers 2 0 are loaded back into the device car- 
rier and transferred to the lithography tool 1. From preced- 

2 0 ingly processed wafer lots, the control unit 5 gained infor- 
mation, which is stored in database 6, how to adjust the li- 
thography parameters exposure dose, focus channel and align- 
ment parameters in order to retrieve the highest lithography 
step yield with respect to critical dimension and overlay 

25 specif ication. . Implicitly, the control unit compensates for 
an average offset of all CMP-apparatus present and actively 
processing in the fab. 

After carrying out the lithography step, the wafers are 
30 transferred to the overlay tool 3 performing the critical di- 
mension and overlay measurement. If the wafers 20 pass the 
metrology examination, they are moved forward for further 
processing. If the wafers 20 failed to lie within specifica- 
tions, they are moved into rework into lithography tool 1. 
35 The corresponding measurement results in any case are sent to 
the control unit in order to improve the databases on which 
an adjustment is decided. 
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In order to try out a reasonable guess for the processing pa- 
rameters, test wafers 21 are added and processed first in li- 
thography tool 1. In overlay tool 3 they are then examined in 
5 order to verify the correctness of the process parameter 
guess. Eventually, the guess that was successful and the 
whole lot of wafers 2 0 is processed with these parameters ir- 
respective of the CMP-apparatus used before. Probably, some 
wafers 20 still fail to pass the overlay control. The success 
10 of the current set of processing parameters is noted to con- 
trol unit 5. 

A first embodiment according to the method of the present in- 
vention revealing the aspect of feeding back metrology meas- 
15 urements is shown in figure 2. The same sequence of process- 
ing steps and devices as shown in figure 1 are displayed. 

After being processed in CMP-apparatus 2a, 2b, the semicon- 
ductor wafers 2 0 of a lot are associated with a token 10a, 
2 0 10b each, generated and performed by the fabrication-wide 
CIM-system. The token is a data string containing the lot 
number, the slot number in the wafer carrier, and the proc- 
essing device number. If occasionally wafers 2 0 are unloaded 
and loaded to a new carrier, a possible new slot number for a 

2 5 wafer is tracked and the token is updated. The token is then 

submitted to the control unit 5 of the lithography tool 1. A 
database 6 is made available to the control unit 5 comprising 
information, i. e. a database matrix, of what compensation in 
terms of lithography parameter adjustment is necessary for a 

3 0 wafer 2 0 depending on which processing device 2a, 2b has been 

used to polish said wafer 20. 

Eventually, the wafers 2 0 subsequently are introduced to the 
lithography tool 1, and by unloading the wafers 20 from the 
35 carrier, the control unit retrieves the wafer identification, 
i. e. the lot number and the slot number. The control unit 5 
evaluates the corresponding token, which also has been stored 
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in a database table, and thereby retrieves the CMP -apparatus 
used by this wafer. The control unit 5 then adjusts the li- 
thography tool parameter settings of alignment, exposure 
dose, and focus channel in order to compensate for the indi- 
5 vidual CMP- tool -of f sets or variations. 

After the lithography step, the semiconductor wafers 20 are 
transferred to the overlay tool 3, which performs the overlay 
and critical dimension measurement. Due to the compensation 

10 improvement, re -work is strongly reduced and is contributed 
to unexpected events. These will be communicated to the con- 
trol unit 5 and the database node. This may result in an ad- 
ditional correction with a requirement for engineering analy- 
sis of result, or an action notification sent to an engineer 

15 requiring an action or a disposition. 

According to figure 2, the overlay measurement is considered 
to be successful and the metrology measurement results are 
fed back to control unit 5 to be stored in database 6. There, 
2 0 with the help of neuronal network, a suitable relation is 
formed, and improved between compensational adjustment and 
metrology measurement result. This relation can be estab- 
lished since the tokens 10a, 10b remained active and were 
still known to overlay tool 3. The newly calculated CMP- 

2 5 apparatus dependent exposure parameter settings are then used 

for the next wafer lot as input in lithography tool 1. 

Another embodiment according to the method of the present in- 
vention revealing the feed-forward mechanism is shown in fig- 
30 ure 3. Semiconductor wafers 20 are introduced to a deposition 
process in CVD- tools 2a, 2b. The sequence is followed by a 
thickness measurement step in ellipsometer 3 and - among 
other lithography steps - a developing step in lithography 
clusters 2a 1 , 2b 1 being a combination of exposure tool and 

3 5 photoresist track. This is followed by a metrology step in 

overlay tool 3 1 . In an etching step, the processing parame- 
ters of a processing tool 1, i. e. etching tool, are to be 
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adjusted for each wafer, to compensate for variations from 
CVD-tool to CVD-tool and from developer cup to developer cup. 

The lot is split onto a group of CVD- tools 2a, 2b , and each 
5 wafer is supplied with tokens 10a, 10b, generated by the fab- 
wide CIM-system. 

The thickness measurement results performed by ellipsometer 3 
are forwarded to control unit 5, each result being connected 
10 to a wafer identification. Control unit 5 stores the results 
in a database matrix 6 . 

Meanwhile, semiconductor wafers 20 have entered a group of 
lithographic clusters 2a 1 , 2b 1 being split to be manufactured 
15 in parallel . 

After being developed, each in one of the developer cups 
within the lithography clusters 2a 2b 1 , the processing de- 
vice numbers corresponding to the lithography clusters, or 

20 developer cups, are added to the first tokens 10a, 10b to 
give increased tokens 10a 1 , 10b 1 , 10a 1 1 , 10b' 1 . The tokens 
now comprise the wafer identification, the CVD-apparatus num- 
ber, and the developer cup number. The wafer identification 
consists of the lot number or the carrier number, and the 

25 slot number in which the corresponding wafer resides. 

A critical dimension measurement in overlay tool 3' is then 
performed and the measurement results are submitted to the" 
control unit 5. Eventually, semiconductor wafers 20 are in- 
30 troduced to the etching tool 1. 



The database 6 now comprises the following table: 



Wafer: 


1 


2 


3 


4 




25 


CVD 
cham- 


A 


b 


A 


B 


... 


B 
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ber : 














devel- 
oper 
cup : 


1 


1 


2 


1 




2 


etch 
tool : 


X 


X 


X 


X 


X 


X 



The CVD-chambers employed here are named "A" , "B" , and the 
developer cups are numbered w l", w 2" . There is just one etch- 
ing tool named U X" . 

5 

The CVD-chamber and the developer cup have daily checks per- 
formed to give default values of all devices. Tool -offset 
values reflecting the compensation necessary to perform, are 
then : 

10 

A = thickness daily check + 5 nm 
B = thickness daily check - 2 nm 

1 = CD daily check + 9 nm 

2 = CD daily check + 3 nm. 

15 

The process parameter to be determined and adjusted in the 
etching tool • 1 is the etch time. A rule is set up with 

X = f (CVD-chamber, developer cup). 

20 

The function f is periodically improved by fuzzy logic. For 
each wafer introduced to the etching tool 1, the wafer iden- 
tification, i. e. slot number and lot number, are read out by 
the control unit 5 and the database entries in the above ta- 
2 5 ble are then used in combination with the formula for the 
etch time to adjust the etch time for each wafer individu- 
ally. Since all quality measurement results are fed to the 
control unit 5 forwardly, even individual wafer effects in 
said processing devices can be compensated by the adjustment. 
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The yield is advantageously improved and the quality en 
hanced . 



0° 
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List of reference numerals: 



1 processing tool, lithographic tool 

2, 2a, 2b processing device, performing preceding step 

5 3 metrology tool 

5 control unit 

6 database 
10a, 10b token 

2 0 plate -like object, semiconductor device or wafer 
10 21 test wafers, test plate-like objects 
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Claims : 

1. Method for adjusting processing parameters of at least one 
plate-like object (20) in a processing tool (1) , said plate- 
like object (20) being to experience at least one preceding 
processing step performed each by one processing device (2a) 
out of at least one set of processing devices (2a, 2b) , the 
adjustment in said processing tool (1) being controlled by a 
control unit (3) , comprising the steps of 

- providing a plate-like object (2 0) to said processing de- 
vice (2a) , 

- processing said plate-like object (20) , 

- generating a token (10a) associated with said plate-like 
object (20) , representing the processing device (2a) that 
has been used for the preceding processing step, 

- transferring said token (10a) to said control unit (5) , 

- transferring said plate-like object (20) to said processing 
tool (1) , 

- adjusting the process parameters of said processing tool 
(1) using said control unit (5) in dependence of said token 
(10a) , 

- performing the process step on said plate-like object (20) 
in said processing tool (1) using the adjusted process pa- 
rameters • 

2. Method according to claim 1, 
characterized in that 

a first plate-like object (20) associated with a first token 
(10a) is adjusted with a first set of values for process pa- 
rameters and a second plate-like object (20 1 ) associated with 
a second token (10b) is adjusted with a second set of values 
for process parameters, said second set of values being dif- 
ferent from said first set of values, 

3. Method according to anyone of claims 1 or 2, 
characterized in that 
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said processing device (2 0) is a semiconductor wafer, said 
processing tool (1) is a lithographic tool, and the preceding 
processing step is at least one of the following: 

- chemical mechanical polishing, 
5 - etching, 

- chemical vapor deposition, 

- diffusion, 

- wet processing, 

- thin film deposition. 

10 

4. Method according to anyone of claims 1 or 2 , 
characterized by 

- transferring said at least one plate-like object (20) to a 
metrology tool (3) after having performed the at least one 

15 preceding processing step in a processing device (2a) , 

- performing at least one of a critical dimension measurement 
or overlay measurement, 

- forwarding the metrology results of said measurement to the 
control unit (5) . 

20 

5. Method according to anyone of claims 1 to 3, 
characterized by 

- transferring said at least one semiconductor wafer to a me- 
trology tool (3) after having performed the lithographic 

25 processing step, 

- performing at least one of a critical dimension measurement 
or overlay measurement, 

- transferring the metrology results of said measurement back 
to the control unit (5) . 

30 

6. Method according to anyone of claims 4 or 5 , 
characterized in that 

said control unit (5) calculates a new set of values for ad- 
justing the process parameters as a result of said metrology 
35 measurement and said token (10a) . 
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7. Method according to claim 6, 
characterized in that 

said calculation is performed by use of fuzzy logic rules. 

5 8. Method according to claim 6, 

characterized in that 

said calculation is performed by use of a neuronal network. 

9. Method according to anyone of claims 6 to 8, 
10 characterized in that 
said control unit (5) 

- stores the new set of adjusted process parameters as an en- 
try in a database, which comprises for each plate-like ob- 
ject (20) at least the individual plate-like object identi- 

15 fication, the processing device number, and the adjusted 

values of the set of process parameters, 

- performs said calculation from information stored in said 
database. 

20 10. Method according to anyone of claims 3 or 5 to 10, 
characterized in that 

the process parameters to be adjusted for a semiconductor wa- 
fer precedingly processed in a processing device (2a) are at 
least one of exposure dose, alignment settings, or focus 
25 channels of a lithographic tool (1) . 

11. Method according to claims 1 to 11, 
characterized in that 

the patterns structured on the surface layers of said plate- 
30 like object (20) have a minimum resolution width of less than 
0.25 /zm . 

12. Method according to claims 1 to 11, 
characterized in that 

35 said processing devices (2a, 2b) are either one of processing 
tools, or processing chambers of a processing tool, or proc- 
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essing heads for holding a plate-like object (2 0) in a proc- 
essing tool . 
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Abstract : 

Method for adjusting processing parameters of at least one 
plate-like object in a processing tool 

5 

Processing parameters of at least one plate-like object (20), 
e.g. a semiconductor device or wafer, or a flat panel dis- 
play, in a processing tool (1) are adjusted depending on 
which processing device (2a) out of at least one set of proc- 

10 essing devices (2a, 2b) has been used for the semiconductor 

device (20) in a preceding step. This is provided by generat- 
ing a virtual or physical token (10a) , which connects the 
semiconductor device (20) identification with the processing 
device (2a, 2b) identification. This enables a compensation 

15 of tool -dependent effects in previous processing of a single 
device. An example is chemical mechanical polishing prior to 
lithography, where alignment marks can be deteriorated dif- 
ferently between CMP - apparatus . The amount of compensation is 
detected and evaluated by means of metrology tools, which - 

2 0 depending on the sequence of the metrology step relative to 
the processing step to be adjusted - either feed- forward or 
feed-backward their results to the processing tool (1) . The 
yield of semiconductor device production is advantageously 
increased. 

25 



Figure 2 
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